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(54) METHOD FOR REMOVING CO IN GASEOUS 
HYDROGEN 

(57) Abstract: 

PURPOSE: To efficiently obtain a hydrogen-contg. gas for 
a fuel cell sufficiently reduced in CO concn. by 
treating the gaseous hydrogen contg. C0 2 , CO and 
0 2 with a ruthenium-on-titantum oxide catalyst. 

CONSTITUTION: Carbon mono-oxide is selectively 
removed by conversion from a reformed gas obtained by 
steam-reforming various hydrogen producing fuels (e.g. 
hydrocarbonic fuel such as natural gas, petroleum gas, 



naphtha, kerosene and synthetic petroleum, alcoholic 
fuel such as methanol and mixed alcohol or city gas) by 
this method. The CO concn. in the reformed gas is 
appropriately reduced to =s0.1 mol per mol hydrogen. CO 
is selectively removed by this catalyst from even a 
reformed gas having a high content of C0 2 . Further, CO 
is efficiently removed from gas contg. °10% C0 2 at a 
relatively high temp, of 80 to 350°C. The ratio of the 
deposited ruthenium to titanium oxide is controlled to 
0.1 to 10wt.%, and the deposition is conducted at room 
temp, to 90°C for 1min to 10hr. 
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[#WW#©ffiffl] 

[IftJftgl] zMS?$r±/&#i: L^oCO^ COW 
0,«r&#?- 5 SrteJSSC ftftfe $ *T C O 

£ I 3 © C OcDBfcs&^fe, 

C/^^^I^Ru red [Ru 2 (OH) ,Cli 

* 7 NH 3 • 3H a O] ©ft©***:* f 
©CO 

Ilt*9U] L**oCO„ COW 

K(EftiiriBft** JBtfflj»|B|- 

* SrSB-a- LT * 4 5f»*« 1 ~ 3 V 
|5«<0*^^f^ «t» © C 0©fiS*m 

[tt*«5] Sf5^iaoT'M< kfc**«r&*T 20 

b*»o C Oi&tf C O <Sr^"t 5 lOft***;* 

* £*s-& l t 5 *s-a-#* *te.m t mm £ *t c o &m 

©tBfcbflfe. 

1 0 0 0 1 J 30 

4»oCO h COMO^tlftS^^^feCO^ 

(LNG) , T'c^^ L< (LP 

g) , -j-^ik *m 6»> Gtiasmmamibitxim 
■e#»**^«i»©co©»**j*KHi-*.' 40 

[0 0 0 2] ^^fir©CO<D^*^jfeSrfflV^ 
[0 0 0 31 

=¥-a*tfS/>ft<, RK§j?f©Stt* JftfiHS*©* 

CO + H 2 0 = CO, + 
La»Lfc#fe, i©^? bKJfc©*KJ:S;fr8n?r*, fls 
^¥#±©a^^6> COigft©ffi®(c«PS#^fc •) , - 

CO}SS£l%«Tlc-r5©tea!$-e;fc-5 0 50 



©ffig& 5 V ■'H^Djfia^t- <fc o tf* © * -i -f(T> h © 
L, US (£5^?) SrIWfcfflfc-r*, v^t$>5*||-& 

Hf«w«tt mmftmmvmwnm) ©wis • nffl^ 
[ooo4] £©±5fc**-itt*»wi&i::fcwipflr 

©ffiS-^«&^©«fi)clc i o ti* ©^-Y 7"© t, ©a**? 

«u KOHSsMsmsaiu B#n^«#fltsHftft*ttfe 

&«}|li«©^{tttt3>^*tt©a^f;:tt> 

Tvae* (S^<54^) f*CO{i:J:o-c$»£*i^-r^ 
c-c, ^^KCOas&Si^o^Ji^^v^igi 

<*oTU5iV^l^IMfe5. r©CO#c 

»{c i a*flHStt©*WtH\ 4*UHft»K * lv *©t\ 
r ©BaSBu rafftU9©tt¥tttfflL©»£-£4eK:*R*g t 

ft5o 

[0 0 0 5] Lfciiot, i 5 Lfc&&XMfittK&JB 
^^^«fb<tt^«!{^ (LNG) , ^P/< 

-ftisiiHa&miJ* (lpg) , -^-^f-, *r*^ e 
;^-;v», h^\m^7,, *o»©**»HI 

{c, 7K*©^&{-*^j:t)©^gA©C0^5'g•*^^TV^5© 

t», r©co*e^«««4j«^«*ftco 2 ^^te^ 

*^TV>5. -€-©BK CO©|g^Sr, IglOOOpp 
m£tT« 0SL<ttlOOpp m«T, Ifff* L < 

l o p pm«Tiv*5ffiaMttn*-eteSfc^S££#«S* 
[0 0 0 6] ±E©IB««r«|»i-5fci{>K:, 

tSfgC-otLT, TIB©^: (1) ~Q&-£fr%>*/-7 

[0 0 0 7] 

H 2 (1) 

[0008] co^S^«tt»ffi^S*-e^-r 

5C^) ^^A ») L, COS:CO,^*ift-t-S*«fe 
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co£&ifcL«fc5i1-5t*?SifcB^b£ft-CL*v\ c 

[0 0 0 9] z<Df®m%m)rtZ>tctb<D3]teb LTIi, 
«f KIHiXH:**^rJtf * £3gA LT C O £ C 

[0010] CO©lMs*MIi: LTIJ, P t /X 

Pt/SnO h Pt/C> Co/TiO h # 10 

i©COS-l 0 0 0 p pm£TF, ^L<U100pp 
mWT« It»iL<lil0ppm£lTi:V^ffiSJ!4 
Ri*l^*o**t>iWlsl!:J:D«l 

[0 0 11] W5-2 0 1 7 0 2^»C|±, *iff 
*ftCO-&*^d»feCO«ra*lM»*bri»*ffl«m 20 

mite* (c^-r 5 fcfecco^* * vvfcSf © 

I*, Rh5glXttRu&fi#l£ffi#Lfct>©-Cfc.5o * 

#«x 1 2 0*C£HT» 0* L < f* 1 0 0 "CgTF 

-C, tf^OJlfiJsfcttOa : CO(DJt*s 1 : U9 fc/J^V 

5#*.<DCOjgan*9 0 0 p pmifSlMttt&oTV 

5„ io*#©TT»cor*wiwitiwisS*i/Co*"&* 

(CO : 1 0 p prngrF) **g-*^Sr#5r. t 30 
ds-etSdK {gv^CO^^tf^fcL^Mffl-^&v^ 
v*SI8||Hj&#**>a. 
[0012] 5-258764 Affile 

CO, : 2 0^4%, CO : 7~1 0S^S%) &F 
e-C r«BttSrfflV^TCO««Srl*»%*-CO|{U 
ICCOSrRh. Ni, Pd^e>Stftl5'>it<ifcl 

^KJ:»)ffi*1-s::J:!WEfte;h/rv'».5. JEte-fcflE«K 
J5fc#JX*M::» Fe, Co, RuXttI rSrWIW^iL 40 

[0013] *Lr±e<wi-e<tt»-c***>o/tcot!: 
fc§„ *fc, * >a i 5 o~ 

5 0 0t, »*U<tt3 0 OlC-efTtJtl/SfcJ&x cots 
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[0 0 14] 

OCOS-lOOteil, #£L< ttl 0 0~3 0 0*Ci: 
[0 0 15] ^<OCO<DBfcfo£j££riI 
[0 0 16] *5SWf± x *fc» Z.<Djjmiz£*)'&t>ivZ> 

[0 0 17] 

^«OCO*Jt««lflSa-CS(l«**«t<t5flsBS**"*-Sr i:39*^T 

[0018] *^^t*. b«» 

•oCO h C02t^O,«r**1-***if^«r»lti«« 
[0 0 19] 

ats^Nm sr awtf * r £ k ± o t# e> *i s mmt * * 

©*iif;tf* f© C O Srjl*?6«3lc^*i-5 (Dfc^TgtcflJffl 
[0 0 2 0] SIT. #K#*^&*»«ttJB***fr# 

[0021] i . ^©efeKxm 

fcJ:o-C#fetu*gk«^ (*3»*±l^i:L*>oCO 

«r-&^ri-s«s»^) (c-g•*^^3co^«^^^^^fflv^X)l 

fig tt, WT(^i-<t5ti, 
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r*. ^ti^^^mm^xmrn^vx^n^^^m 

[0 0 2 2] zay&nRl&iDmPrb LXm^^BUk L 
Tli, ^ft&1Ca£{£<fcoT;fcl|i£3u£#£ L^oC 
O fc-^l-S^tf* Ic&tffc GjiBft#«©«?ig.RU« 

ofcmmmmmmmmtimxh*) , 
no , (lpg) , *r?8k -s- 

7 J*<QMM J $>MW<D&%i&8i ft if ©»&#£#& LTJg 

L<liLNG> /o/'vy^L^ I4LPG, -^-tf-^L < 
teiSi&fi&fiJ^Hb;*^ ^^^^StPrfftf^ftifas 20 

CH, + 2H,0 -» 4H 2 + CO, 
C„H.+ 2nH 2 0 ->• (2n+m/2) H 2 +nCO 

-e^$tvss^^T?t saitf-awM* i < m w 5 «fc 5 t-f& 

*fl=*r»fr*-.5©!WJ*LV\, ^ 

CH,OH + H s O 3H 2 + 

[0 0 2 7] HJ^ COSrWIS (1) ft-?«£*t&3<'7 
©-ea>ft 5 ©SS© CO«#f5 rti; 

©c oas-g^ft-s r. t tcft 3„ 

[0 0 2 8] IMBOT^fc^fetttt& Lttt, JS** 
(^)|Sf ) ©mt>K£©«H*> 3 V fas c 

T#«^ftt>©as&<b*vrv^.5 0 -?r;}x?>©5*>©vK 

Tm^cWK^mmmt lt«, , cu-zn 

OXttttt. C u - C r 2 0 3 XMgL fi«FN i gftfeft. C 40 

u-Ni-ZnOiMI, Cu-Ni-MgO^l, 
Pd-ZnOIMI^l^PfS^tm^ ^ 

jas fl«m) ©^^^©wsfcav^wsjEftfWK: 
& c r m a 4 1> © £ jSSjIS l taj v \rirf j: v \ 

[0 0 2 9] &mmWt LTfcttfclWRW:4< , ££*© 
f«*S';*^^#J!I$nSt>©ft^ft*©7£5S;© 50 



[00 2 3] lffifEftKaS t LTtt, 

JS> flHHMbMtfti?) taifiiiffl-t-sr tds-e^a. 
"<»*>$©■?, £©K*^«rtt5^<;J^*a*EJ££» 

i: RJS 3 tf* ©— *$ M 5 * C O. i: H,K(Ef 5 ft if * 

[00 24] r 5 LfcScftfiJfcH:, — ©Jfcsp 
a* # S f£rt* # < ft 5 J: 5 te, Mjtfc 5 v *ttg£*ft= 
*Sr31«r**» CO©»J4Sr^K:jqHfl-r*ri:riH 

[0025] hk, * * ^»©#te*c*©*i*$aafcsrR 

Hi, J5C© (2) S;*>5V^ (3) 5£: 

(2) 
(3) 

8$ [0 0 2 6] nflKc, ^^/-yi/©*3R«akltK 

jS(COV>-CI4, 2>C© (4) A: 
CO, (4) 

©#<©?s:«s^«®fiSJE-cfcs©^. iiftffc 

jfttt©J:V^KJSSt««b<H:SiS« («aaWBHB©R« 
SHtftif) *«Jf3BK:«fflS*u*. ^©ipftR^Set 

Sftif^fct)^ f^tt*&©*S;i:bT(4, 

fi^(cJ:S*i£. aJ^Wb^sfilffl"*-* 

t©"CttftV\ 

[0 0 3 0] afcJtRJSoS^^tt. fflv^HlsK 3S:« 
SJCS^ Mtt^ RJS«1I©WII«><6v^ttKJ£:*a;*©tt© 

^#{c < to-c^ft5©-C l iil:S*iv(i<J;v\ v^-fnt-L 
JEW- (^W ©<SHW£+#fc »*U<ttl0 
0%fcsv^t4i oo%i5<it) ^:^< u *»o x 
©«**T»*5^«-*# < ftS<fc 5 (c»^#SrJl^i-5 
©a»a*bv\ i&KKy£CT\ *R*©«^ls** 

5>© C 0 1 J $>7kft<$&m£.m4£ L"Ct><fcV\> 
[0 0 3 1] roj;5faT, *^*4dS#<, a» 
^{k7K^ J ^T/w=>-^cc 7 K^^©^!|s|-^^+ 

»K««**Lfc0fa©3fcir^*#*. ft*s. #e>^5 

3kfr^«f©COai««r, **1*A#LT, Jilts 
0 . 10 ^fr/HUT, /U* L < 0 . 0 4 -=E-/HJITI- L 
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x&<<D-t>wm-?h>9. r©akJtxso«WT?co»« 

£ r © X 5 ttJtttMffltftlcMflE LT*5 < r. i: lc «fc o T 

So 

[0 0 3 2] fc*5. *^^<D*j£l*. CO^fi©fi 
V lC*f LT t> C O ©^te^sfetc S0«j^R 

Sr^-T^ *JSMlcfflV^e>*T,S*KSrCO©«Rttft;IISi 

*7Afcm^T^ttfeco,©*A©aur;tf:ft, 

CO,£rl 0~4 0ft£fl%, ffiL<!415~3 

^©ttJHWIlP©**^ 

f^oAUb, b©_h#tv -^^S-a- — 

co.©****4o(Hi%*i(H*.*4:, msmx. 

«»11tt©«flEfcfiT3*S. *%^©*fe 
KtCOiSaci&MftV* (0. 6$i%HT) fcmtfxQKOC 20 
ojMEt*j»fc:iBi*-e*, CO&£ft*i«V* (0. 6~ 

[00 3 31 2 . C 0©»&fi«JteffcK*5ScX@ 

[0 0 3 4] #»«©;MSfc*JVvC, &68££ Ltli, it 

J*fcfflV*3£kfc J: 9 1 0%6t 30 
Jh#ffii-5± 8 0~3 5 O'CtV^Jfc&fti 

[0 0 3 5] ^=^ASrfiJt1-*fctt, 0>J*.tf, Ru 
CI, - nftO, Ru, (OH) ,C1 4 ' 7 NH 3 • 3H 
2 0, K 2 (RuCl, (H 2 0) ) , (NHi) 2 (R u C 
l, (H 2 0) ) , K 2 (RuCl s (NO) ), RuBr 40 
rnftO, Na,RuO h Ru (NO) (NO,) 

(RujO (OAc) 6 (H 2 0) 3 ) OAc • nHA 
K 4 (Ru (CN) 6 ) • nH 2 0, K 2 (Ru (N0 2 ) t 

(OH) (NO) ) , (Ru (NHj 6 ) CU, (R 
u (NH)) J Br, (R u (NH.) 6 ) Cl„ (R 
u (NH,) 6 ) Br 2N (Ru,0 2 (NH,) ,«) CI, 
• H 2 0, (Ru (NO) (NH,) B ) Cl„ (R u 

(OH) (NO) (NH,) J (NO,) 2 s (RuCl 
2 (PPh,) ,) , (RuCl, (PPh,) 4) , (Ru 
ClH(PPh,),) • C,H„ (RuH, (PPh,) 50 



#M¥8- 2 9 5 5 0 3 

8 

4), (RuClH (CO) (PPh,) ,) , (RuH, 
(CO) (PPh,),), (RuCl,(cod))„ 
(Ru (CO) ») , (Ru (a c a c) ,) , (Ru 
(HCOO) (CO) J « (Rttil. (p-c yme 

ne) 2 ) fcc*©/^— fr-M&Sr*, 

< fit. RuCl,. Ru, (OH) ,C 1 4 • 7 NH, • 3 

[0036] nw-t^xm^h^mt^^^t LT 

14, Ti.O. (mXtfnttjE©*****-*-. ) T&ttrtt 

z>3-?i/<Dmk®>im^bftz><, Ti.o.tit w*. 

f4\ TiO, T i 2 0„ T i O a , T i 0&&*%tL btl 
•5. »t» TiO„ m*>?-*-Tb LTI4, 

[0 0 3 7] a«f«ya{c:*5H-5^7 i =.^A©fiJ$4l±(|# 

irLTO. 1~1 0M*%*s*f*b<, #(C0. 3~3 

fc*9iJ>&v>i, CO©<EflsfStt!»JF-H>i*D, - 
•) UmiMSfc-fS k A^=*A©ttffl*!flSj85* 

[0 0 3 8] tfi£f#IS©&#l4, 49HHRH:&<&tttt 

fc*5vvri#~i own, i§.ft&mmM3mk&mzit 

[0 0 3 9] fifrfc^rsiSrAfc&HPLfct*, 

1ft, ttitftUtt* 3 5 0~5 5 0t, ff*L<B380 
~5 0 0tt?it< 2~6B#M, »*U<I42~4^fM 
7k*S5n«, »*, *3MBttT, 4 5 0~5 
5CC. »*b< (44 8 0~5 3 0 < C©a*t?, 1~5 

[0 0 4 0] fc*s, i©«t 5(-LTm»$ft-5ftfej&©^ 
jRRtttM'XfcLTtt, 4*t«ISB:*<, 

[0 0 4 1] £4±©J:5fcb-C#feixS*«tH» 

i^iw^co,, co&cjco.frfttr-f'S/tolW;* 

[0 0 4 2] ^ff^ic^-g-^^Sr^Pbfc*^^ 
^sr^v^^-a-, a*, (0 2 ) , a**>SV*H: 

AP*f4. K^/CO (*/wtt) ^®*L<tt, 0. 5~ 
5, 3SJ-»*b<l41~4i:*5J:5J-WS6-rs©^ji 

^•CfeSo d©Jt*s/h$v^CO©l»***s<S<Jfc9, 
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[0 0 4 31 5J&BE.?)\Z. ^JE~1 0 k g/cm 

2 G, ^*L<I1^JE~4 k g/cm'G, #{-0*L< 
l4?ifZ£~2 k g/cm 2 G©JE^®H-e^p. CiTJ, 

©fc«>©»;ft £<&©#;*:# < -t-S^S^fcSOfiS^rW 
fc^FfUlcfcSU 10kg/cm J GSriix5i: 
BSffi2f*B*JRfe©«*Jfc£rt5U *t*&IB***J£ 

a* 5 © -ej^tt^ffiTt- s i v > 5 mm t> & b 5 . 

[0044] UWEEJfcB:, 1 0 OtJgLk* 0* b 

<te, 1 0 0~3 0 0 < CtVN5^tCX&V^S®ffl'C> 

MKifr 5 r. b #-e* -So ~ 10 0 

ttRJS3a§E*31<**o-C||ffl«>«:SV (£WjIS) © 

[0 0 4 5] Z<DCO(0^it^(OnLm^ifi>CO<0 
«ttJi#-rs 0 *^©«£**i«<* 9 il 

*«©co»bitts©*Rtt#wM-a. 

[0 0 4 6] tMEKJStt* il?!?, GHSV (ffc*& 

*©JW»tf ©fls8HttP©3SW3S«) Sr5000~500 

"Cx GHSV£/h$<1-5i*S^S/S^ga s £>gi:4 
9, — GHSVSrfc*«5^:#<i-5i:CO©^*^ 
aMBlTi"*. »4L<li6000~20000h-'©ffi 

[0 0 4 7] r©CO©^K5*l-fflV^SJCS^Si b 
Ttt, #KWI»B:*<» JifBO^ftttfcWfc'&S'b© 
-c*>tu«#a©^©t>©*SjifflWtg-e*>5^s r©te 
-fbsjs li^^sis -c* a © -ct&ssw k:-*- & £ «> 

ii, ^w—h7^>'S^©^ifea©sj5&^ s »aj-ffi 

[0 0 4 8] i 5 LT*Sfflo*Sli:J:ot!e6**ifc 

£ *tr v ^ ©t?»»«»© e Am««BK©« , »at«efl: 

mi'WtSrt^ft^ -*©*MI»fttWB«3M« • 
#«tttB«r*«fcl*U:"r6ri:#-e#S. sfc, £©C 
0©<Ef kRJ&fc J: 9 3B£ Ufcjft«r0iDl-*-5 r. i h ^TfBt? 

[0 0 4 9] *»WKiJ:0»6>lT,fc*?»&*^W:» # 

«©H^a«mwiii©«m j: bT*K&ic{£/8i-5r 
tas-e#> wk» '>4< tfc»M$ ©ttffit-e 

mm, (v^mmmnmm, KOH»m ®fcm# 



•So 

[0050] **s, ^*©nsfti->^fA©sast 
(gkf»iit©iH!:*jianiJ6J**»^-, ^caaaasat 

fl^i^*fe^bTV^*t©^B:CO©*^blSt*ttfiK 
10 t UTMIBttK«:JBv*RJfc*fl:fctMa© «fc 5 

a 5 b fr-zim b 45. 

[0 0 5 1] 

[00 5 2] 3tJfe«aj 1 
^|>ft:/Px=^A©3i^y— (0. 3 7 6M, 2 c 
c) td*Sr5 0 c cWmLltffiei&iSfflfcb bfJSV\ 

20 r©-£»i£<F icfittt LtW)tf^=r i t-s m% 

»#) K45«fc5twjl#bfc 0 
[0 0 53] ttftt©ftjRM:> o-^y-ai/<*l — 
Sr^VNTtTofc,, ftjRtt, v'^;^ 1 2 0 C C-C2 

^ra> 5oot;-c4i*MifeasrfTofc. ^sss©^ 

[00 54] f®»lUfcfi4^«. ^M^tcj: 9 fi4!!S^ 
30 j^eSU 1 6~3 2^ y^afc«BK©»tt***.» 1 c 
c JJ T^^— TK^ftCiK^, 5 0 0 
■C-eiB^HjgTn^abfco ?fcV^-C, *©«4iE^(cTia© 
ffiJ*©^^f^ SrWH S V 1 0 0 0 0 h 1 ©*^!! $ 
*, CO©teftK{*SJ«:»tffofc. KJSEAttl. 0 k 
g / c m s G tU Si ^^l-S^fflfi-CS^Sr^o 
fee SiSSAPCO^S, KjeSggtUnCOSgfi&tf;:© 
SJEStcjoftSSJsSSWP COigJ[/55 1 0 p P m«Tlc4 

[0 0 5 5] 4*5, 4fiK^©IH^«^^P^ Yifyy 
40 SrfflV^T^fTofc,, APSt^tt)P{-*5tt5K^, * 

SfflSiSTCDCJ: *), CO, C0 2 ©^4f*^^V 

[0 0 5 6] %lfeM 2 

/W^^^A^gt LTRu red [Ru 2 (OH) ,C 1 
7 NH 3 • 3H,0] ^fflV^rM^«^lii!!bifco tttt 
©siS!{l4/W7"^^^ (0. 0 6 8 g) (2 0 c 

c) bfct ©«:•&»« i:bTfflV^-C» HJS^J 1 b 

50 fc, * l (ciS«©^#-CHJS^J 1 1 IH^tcSJESSrfiro 
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*:<, 1 l-*1-o 

1 o o 5 7 1 m&m 3 

,VT-^h,m,h ltruc i ,&m^rm&%fflwii, 

m ( 0 . 356 Mv 9cc) »C;fc£ 1 2 0 c c jfofJP Lfc 
»««r^S*i LTfflWt, S^tbTCR-EL GB 

ISJ«R:Rj£fcfi i ofc < , ^Sr^Uc^i-,, 
[0058] JtttfV 1 
/\,<r-VJ»m.h URuC 1 ,Srfflv\ SfriUAh 
O, (HKD-2 4 : ttSft*X««*#tt*D SrfflV^ 

[00591 J^tSE^aj 2 

0 2 (CAR I ACTG- 1 0 : FU J I SILYS 

I A CHEMICAL LTD. §5D £rJBV>T-£gJS 
J*fc:J:5frofc. ftft, ttJifcft. * 1 1-1B«©&#-C#I 



12 



* [00 6 0] j£6£0!J 4 

[0 0 6 1] H1£0!I5 
/i*T=-9J*1&k LTRuC 1 ,SrflV*T*tt«rmJttL 

J£ (0. 3 5 6M, 9 c c) {CzkSrl 2 0c c»Ptfc 
liWiSJfc&^TSjfc^ofc,, ft*** l 7 

[0062] mmm& 

[0 0 6 3] 
20 [* 1 ] 





APCOaK 
(96) 


(ppm) 




ftqCOjftfitfUOppmjy 
T©KJEiH*« CC) 




0.6 




216 


100 - 276 


$mm 


0.6 




150 


122 - 265 


$mm 


1.0 




196 


130 - 226 


mmw* 


0.6 




184 


103 - 222 


m&m 


1.0 




191 


103 - 221 


mmm 


0.6 




184 


110-221 




1.0 


8 


218 


206 « 238 


tarn 2 


0.6 


51 


210 


-hi/ 



co : o. 6. itm%* o 2 

: 2ft&%. CO.:ARCOiH*0. 6 
#«%© if 15 A P C OB&tf 1 . 0 

©i t 2 5 fl£fl%, H, : ^7 
[0 0 6 4] 

[3B8H©$b*] #»W©#lfefc:J:*Uf, C0 2 "£*r*tfS 



H*««©CO©3Wi<EflS»*IB**i-*JBJI[**H:«t 



